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(54) HERMETIC SEALING ASSEMBLY

(57)  Hermetic sealing assembly (10) comprising both
a support frame (11) provided with a first aperture (13)
delimited by first perimeter edges (15) and able to be
perimetrically and hermetically attached to a dividing wall
(100) which separates a reception zone (101) for receiv-
ing contaminated instruments to be treated from a sterile
zone (102), and also a central rim (12) perimetrically and
hermetically associated with the first perimeter edges
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(15) and provided with second perimeter edges (17)
facing the latter and with a second aperture (16) herme-
tically connectable to a treatment chamber (105) of said
sterile zone (102). At least two sealing gaskets (19, 20)
are attached between the first (15) and second (17)
edges, disposed in series and engaged pack-wise by
attachment elements (21).
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Description
FIELD OF THE INVENTION

[0001] The present invention concerns a hermetic
sealing assembly, preferably with double gasket, at-
tached to a dividing wall and having an interface function
between a reception zone for receiving instruments to be
treated, for example surgical or laboratory instruments,
and a sterile zone which comprises, for example, a
treatment chamber of a sterilization machine.

BACKGROUND OF THE INVENTION

[0002] For differentlaboratory and pharmaceutical ap-
plications, it is necessary to isolate and contain possible
hazardous contaminating agents in an enclosed envir-
onment, in order to guarantee an adequate biosafety
level (BSL - BioSafety Level). The biosafety level ranges
from BSL-1, thatis, the least hazardous level 1, to BSL-4,
that is, the most hazardous level 4.

[0003] For this purpose, hermetic sealing assemblies
attached to a dividing wall and having an interface func-
tion between a reception zone for receiving instruments
to be treated, which may already have been pre-treated
but are still contaminated, and a sterile zone are known.
In the sterile zone there is usually a treatment chamber of
a machine for sterilizing the instruments, such as an
autoclave, which is hermetically associated with the seal-
ing assembly.

[0004] The sealing assembly comprises a structure
defined by a support frame provided with a first aperture
and perimetrically and hermetically associated with the
dividing wall, and by a central rim perimetrically and
hermetically associated with the first aperture and pro-
vided with a second aperture hermetically connected to
the treatment chamber.

[0005] To guarantee the hermetic seal between the
support frame and the central rim, two flexible bio-con-
tainment gaskets are attached in correspondence with
respective perimeter edges, which are reciprocally fa-
cing. These perimeter edges are conformed so as to have
a U-like shape inclined by 90° that provides a rest surface
for the two gaskets.

[0006] The two gaskets are disposed in series, and a
closed isolation chamber is created between them to
prevent the transfer of contaminating agents. In particu-
lar, one of the two gaskets is disposed on the side of the
reception zone, and the other on the side of the sterile
zone.

[0007] Bolts are used to attach the gaskets to the
perimeter edges, which close the gaskets pack-wise
and have a head end facing the reception zone and a
terminal end where the clamping nut is located, the
terminal end facing the sterile zone.

[0008] A disadvantage of such sealing assemblies is
that the bolts pass from one side of the assembly to the
other and, in the event that there is not a perfect seal or
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sealing, in correspondence with the terminal end of the
bolt, contaminating agents can pass from the reception
zone to the sterile zone. This may result in other disad-
vantages related to the dispersion of such contaminating
agents into zones that are not hermetically sealed.
[0009] Thereistherefore the needto perfectahermetic
sealing assembly that can overcome at least one of the
disadvantages of the state of the art.

[0010] To do this, itis necessary to solve the technical
problem of providing a hermetic sealing assembly that
prevents the possible passage of contaminating agents
toward the sterile zone, even if there is not a perfect seal
between the terminal end of the bolts and the gasket.
[0011] One purpose of the present invention is to pro-
vide a hermetic sealing assembly that is simple and
economical to produce.

[0012] Another purpose of the present invention is to
provide a hermetic sealing assembly that is effective and
that guarantees the hermetic seal while respecting a high
level of biosafety.

[0013] The Applicant has devised, tested and embo-
died the presentinvention to overcome the shortcomings
of the state of the art and to obtain these and other
purposes and advantages.

SUMMARY OF THE INVENTION

[0014] The present invention is set forth and charac-
terized in the independent claims. The dependent claims
describe other characteristics of the present invention or
variants to the main inventive idea.

[0015] In accordance with the above purposes and to
resolve the technical problem described above in a new
and original way, also achieving considerable advan-
tages compared to the state of the prior art, a hermetic
sealing assembly according to the present invention
comprises both a support frame provided with a first
aperture delimited by first perimeter edges and also a
central rim perimetrically and hermetically associated
with the first perimeter edges.

[0016] The support frame is able to be perimetrically
and hermetically attached in correspondence with an
aperture of a dividing wall, which separates a reception
zone for receiving contaminated instruments to be trea-
ted from a sterile zone which comprises a treatment
chamber for the instruments. The instruments can be
surgical or laboratory instruments.

[0017] The central rim is provided with second peri-
meter edges facing the first edges of the support frame,
and with a second aperture hermetically connectable to
the treatment chamber.

[0018] At least two sealing gaskets are attached be-
tween the first and second edges, disposed in series and
engaged pack-wise by attachment elements.

[0019] In accordance with one aspect of the present
invention, the first and second edges have shaped pro-
files, each comprising at least two consecutive undercuts
protruding toward the reception zone and defining re-
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spective abutment portions for corresponding external
and internal perimeter zones of the gaskets, which are
clamped from one side to the other by the attachment
elements so that corresponding head and terminal ends
of the latter remain in the reception zone.

[0020] Doing so achieves the advantage that even if
there is not a perfect seal between the gaskets and the
head or terminal ends of the clamping elements, any
contaminating agents are not dispersed in the sterile
zone, but remain in the reception zone.

[0021] The at least two undercuts are spaced apart
from each other, defining a hollow space in which the
gaskets are disposed, and created in such a way as to
converge from the reception zone toward the sterile zone
so that the hollow space has a greater width toward the
reception zone and a smaller width toward the sterile
zone.

[0022] The at least two undercuts define, in the recep-
tion zone, on opposite sides with respect to the hollow
space, respective collection compartments for collecting
possible leakages of contaminating agents from the
terminal ends, which can be engaged by a clamping
element which stabilizes the attachment of the gaskets.
[0023] The at least two undercuts are conformed in
such a way as to form a stepped profile, in which a rest
part of each step defines a corresponding abutment
portion.

[0024] Inparticular, the abutmentportions of the under-
cuts of the first edges are aligned with corresponding
abutment portions of the undercuts of the second edges,
thus forming respective positioning planes, parallel and
spaced apart from each other, for the gaskets.

[0025] The atleast two gaskets have a rim-like shape,
wherein a first gasket has larger perimeter sizes than a
second gasket facing the sterile zone.

[0026] The sealing assembly can comprise a plurality
of tightening rods which have a U-shaped cross section
and a rest base. In particular, the tightening rods are
associated with the gaskets so that the respective base
is interposed between the head ends of the clamping
elements and the corresponding external and internal
perimeter zones of the gaskets.

[0027] Advantageously, the conformation of the first
and second edges, and the disposition of the gaskets
allows to guarantee a biosafety level 4 (BSL-4).

[0028] Accordingto some embodiments, the profiles of
the first and second edges each comprise three or more
consecutive undercuts, to allow the disposition of as
many sealing gaskets clamped from one side to the other
by the attachment elements, so that corresponding head
and terminal ends of the latter remain in the reception
zone.

[0029] The presentinvention also concerns a dividing
wall comprising a sealing assembly as disclosed above
having aninterface function between a reception zone for
receiving contaminated instruments to be treated and a
sterile zone comprising a treatment chamber of a ma-
chine for sterilizing the instruments.
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DESCRIPTION OF THE DRAWINGS

[0030] These and other aspects, characteristics and
advantages of the present invention will become appar-
ent from the following description of some embodiments,
given as a non-restrictive example with reference to the
attached drawings wherein:

- fig. 1 is a partly sectioned top view of a hermetic
sealing assembly according to the presentinvention,
which is hermetically attached to a dividing wall that
separates a reception zone for receiving contami-
nated instruments to be treated from a sterile zone in
which there is a treatment chamber;

- fig. 2is an enlarged detail of the sealing assembly of
fig. 1;

- fig. 3is afront view of the hermetic sealing assembly
of fig. 1 attached to the dividing wall.

[0031] We must clarify that the phraseology and termi-
nology used in the present description, as well as the
figures in the attached drawings also in relation as to how
described, have the sole function of better illustrating and
explaining the present invention, their purpose being to
provide a non-limiting example of the invention itself,
since the scope of protection is defined by the claims.
[0032] To facilitate comprehension, the same refer-
ence numbers have been used, where possible, to iden-
tify identical common elements in the drawings. It is
understood that elements and characteristics of one
embodiment can be conveniently combined or incorpo-
rated into other embodiments without further clarifica-
tions.

DESCRIPTION OF SOME EMBODIMENTS OF THE
PRESENT INVENTION

[0033] With reference to fig. 1, a hermetic sealing
assembly 10 according to the present invention is suita-
ble and usable in a dividing wall 100 and has an interface
function between a reception zone 101 for receiving
contaminated instruments to be treated, and a sterile
zone 102.

[0034] The instruments can be surgical, or laboratory
instruments used for operations or experiments.

[0035] Inthe reception zone 101, the instruments may
have already been pre-treated, for example by means of
washing and/or thermo-disinfection, but they are still
partly contaminated. For example, the instruments
may be contaminated with hazardous biological agents
that have to be contained in closed and hermetically
sealed environments.

[0036] The sterile zone 102 comprises a treatment
chamber 106 in which the instruments are treated, in
particular sterilized and/or sanitized.

[0037] The treatment chamber 106 can be part of a
sterilization machine 105. For example, the sterilization
machine 105 can be an autoclave comprising the treat-
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ment chamber 106 in which the contaminated instru-
ments, possibly pre-treated, are sterilized using high
temperature steam.

[0038] The dividing wall 100 is provided with a main
aperture 103 delimited by main edges 104.

[0039] The sealing assembly 10 comprises a support
frame 11 perimetrically and hermetically attached to the
main edges 104. The support frame 11 is provided with a
first central aperture 13 delimited by first perimeter edges
15.

[0040] The sealing assembly 10 also comprises a cen-
tral rim 12 perimetrically and hermetically associated with
the first perimeter edges 15 and provided with second
perimeter edges 17 facing the latter. The central rim 12
comprises a second central aperture 16 which is herme-
tically connected to the treatment chamber 106 to allow
the introduction of the contaminated instruments.
[0041] It should be noted that the treatment chamber
106 can be provided at entry with suitable hermetic
closure means, not shown in the drawings, configured
to selectively close the treatment chamber 106 itself with
respect to the reception zone 101.

[0042] The first 15 and second 17 edges are recipro-
cally facing and spaced apart from each other, so that a
hollow space 18 is formed between them.

[0043] Two sealing gaskets 19, 20 are attached be-
tween the first 15 and second 17 edges, also called bio-
containment gaskets, which are disposed in series in the
hollow space 18 and engaged pack-wise by correspond-
ing attachment elements 21 cooperating with the corre-
sponding first 15 and second 17 edges.

[0044] A closed isolation chamber is created between
the two gaskets 19, 20, which prevents the transfer of
contaminating agents from the reception zone 101 to the
sterile zone 102.

[0045] Eachattachmentelement21 comprisesahead,
or proximal, end 22 and a terminal, or distal, end 23.
[0046] The terminal end 23 can cooperate with a
clamping element 24 that stabilizes the attachment of
the gaskets 19, 20.

[0047] The attachment element 21 can be a bolt and
the clamping element 24 can be a nut. Itis clear that other
suitable attachment means can be used to attach the
gaskets 19, 20 to the first 15 and second 17 edges.
[0048] Preferably, there is a first 19 and a second 20
gasket, wherein the second gasket 20 faces the sterile
zone 102.

[0049] The gaskets 19, 20 have a rim-like shape and
comprise respective external perimeter zones 19a, 20a
attached to the first edges 15 and internal perimeter
regions 19b, 20b attached to the second edges 17.
[0050] The first 15 and second 17 edges have respec-
tive profiles each comprising at least two consecutive
undercuts 25 and 27, protruding toward the reception
zone 102 and defining respective abutment portions 25a,
25b, 27a, 27b for the corresponding external 19a, 20a
and internal 19b, 20b perimeter zones, which are
clamped from one side to the other by the attachment
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elements 21 so that corresponding head 22 and terminal
23 ends of the latter remain in the reception zone 101.
[0051] This offers the advantage that even if there is
not a perfect seal between the gaskets 19, 20 and the
head 22 or terminal 23 ends of the clamping elements 21,
any contaminating agents are not dispersed in the sterile
zone 102, but remain in the reception zone 101. Another
advantage is that open and non-blind nuts can also be
used as clamping elements 24.

[0052] The two undercuts 25 and 27 are made so as to
converge from the reception zone 101 toward the sterile
zone 102. Therefore, the hollow space 18 has a greater
width on the side of the reception zone 101 and a smaller
width on the side of the sterile zone 102.

[0053] Theundercuts25and 27 define, inthe reception
zone 101, on opposite sides with respect to the hollow
space 18, respective collection compartments 29 and 30
that allow to contain any leakages of contaminating
agents from the terminal ends 23 of the attachment
elements 21.

[0054] The two undercuts 25 and 27 are conformed so
as to form a stepped profile, in which a rest part of each
step defines a corresponding abutment portion 25a, 25b,
27a, 27b. We must clarify that the rest part is parallel to
the dividing wall 100.

[0055] The abutment portions 25a, 25b of the under-
cuts 25 of the first edges 15 are aligned with correspond-
ing abutment portions 27a, 27b of the undercuts 27 of the
second edges 17, so as to form respective positioning
planes P1, P2, parallel and spaced apart from each other,
of the gaskets 19, 20.

[0056] The first gasket 19 is positioned on a first posi-
tioning plane P1 and has larger perimeter sizes than the
second gasket 20, which is positioned on a second
positioning plane P2.

[0057] The sealing assembly 10 comprises a plurality
of tightening rods 32 which have a U-shaped cross sec-
tion and a rest base 33. The tightening rods 32 are
associated with the gaskets 19, 20 so that the respective
base 33 is interposed between the head end 22 of each
attachment element 21 and the corresponding external
19a, 20a and internal 19b, 20b perimeter zone of the
gaskets 19, 20.

[0058] The first 15 and second 17 edges can have
profiles each comprising three or more consecutive un-
dercuts 25, 27, as defined above, to allow the disposition
of as many sealing gaskets, which are clamped from one
side to the other by the attachment elements 21 so that
the corresponding head 22 and terminal 23 ends of the
latter remain in the reception zone 101.

[0059] The conformation of the first 15 and second 17
perimeter edges and the disposition of the gaskets 19, 20
allow the sealing assembly 10 to guarantee a biosafety
level 4 (BSL-4).

[0060] Itis clear that modifications and/or additions of
parts or steps may be made to the sealing assembly 10 as
described heretofore, without thereby departing from the
field and scope of the presentinvention, as defined by the
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claims.

[0061] Itis also clear that, although the present inven-
tion has been described with reference to some specific
examples, a person of skillin the art will be able to achieve
other equivalent forms of hermetic sealing assembly,
having the characteristics as set forth in the claims and
hence all coming within the field of protection defined
thereby.

[0062] In the following claims, the sole purpose of the
references in brackets is to facilitate their reading and
they must not be considered as restrictive factors with
regard to the field of protection defined by the claims.

Claims

1. Hermetic sealing assembly (10) comprising both a
support frame (11) provided with a first aperture (13)
delimited by first perimeter edges (15) and able to be
perimetrically and hermetically attached to a dividing
wall (100) which separates areception zone (101) for
receiving contaminated instruments to be treated
from a sterile zone (102), and also a central rim
(12) provided with second edges (17) facing said
first perimeter edges (15) with which it is associated
perimetrically and hermetically, and with a second
aperture (16) hermetically connectable to a treat-
ment chamber (105) of said sterile zone (102),
wherein between said first (15) and second (17)
edges at least two sealing gaskets (19, 20) are
attached, disposed in series and engaged pack-wise
by attachment elements (21), characterized in that
said first (15) and second (17) edges have profiles
each comprising at least two consecutive undercuts
(25, 27) protruding toward said reception zone (101)
and defining respective abutment portions (253,
25b, 27a, 27b) for corresponding external (19a,
20a) and internal (19b, 20b) perimeter zones of said
gaskets (19, 20) which are clamped from one side to
the other by said attachment elements (21) so that
corresponding head (22) and terminal (23) ends of
the latter remain in said reception zone (101).

2. Sealing assembly (10) as in claim 1, characterized
in that said atleasttwo undercuts (25, 27) of said first
(15) and second (17) edges are spaced apart from
each other, defining a hollow space (18) in which said
gaskets (19, 20) are disposed, and created in such a
way as to converge from said reception zone (101)
toward said sterile zone (102) so that said hollow
space (18) has a greater width toward the reception
zone (101) and a smaller width toward the sterile
zone (102).

3. Sealing assembly (10) as in claim 2, characterized
in that said at least two undercuts (25, 27) define, in
said reception zone (101), on opposite sides with
respect to said hollow space (18), respective collec-
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10.

tion compartments (29, 30) for collecting possible
leakages of contaminating agents from said terminal
ends (23), which are engaged by a clamping element
(24) which stabilizes the attachment of said gaskets
(19, 20).

Sealing assembly (10) as in claim 1, 2 or 3, char-
acterized in that said at least two undercuts (25, 27)
are conformed in such a way as to form a stepped
profile, in which a rest part of each step defines a
corresponding abutment portion (25a, 25b, 273,
27b).

Sealing assembly (10) as in any claim hereinbefore,
characterized in that abutment portions (25a, 25b)
of the undercuts (25) of said first edges (15) are
aligned with corresponding abutment portions
(27a, 27b) of the undercuts (27) of said second
edges (17), thus forming respective positioning
planes (P1, P2), parallel and spaced apart from each
other, for said gaskets (19, 20).

Sealing assembly (10) as in any claim hereinbefore,
characterized in that said at least two gaskets (19,
20) have arim-like shape, wherein a first gasket (19)
has larger perimeter sizes than a second gasket (20)
facing said sterile zone (102).

Sealing assembly (10) as in any claim hereinbefore,
characterized in that it comprises a plurality of
tightening rods (32) which have a U-shaped cross
section and a rest base (33), and which are asso-
ciated with said gaskets (19, 20) so that the respec-
tive base (33) is interposed between said head ends
(22) of said clamping elements (21) and said corre-
sponding external (19a, 20a) and internal (19b, 20b)
perimeter zones.

Sealing assembly (10) as in any claim hereinbefore,
characterized in that the conformation of said first
(15) and second (17) edges and the disposition of
said gaskets (19, 20) allows to guarantee a Biosafety
level 4 (BSL-4).

Sealing assembly (10) as in any claim hereinbefore,
characterized in that said first (15) and second (17)
edges have profiles each comprising three or more
consecutive undercuts (25, 27), to allow the disposi-
tion of as many sealing gaskets clamped from one
side to the other by said attachment elements (21) so
that corresponding head (22) and terminal (23) ends
of the latter remain in said reception zone (101).

Dividing wall (100) comprising a sealing assembly
(10) as in any claim hereinbefore having an interface
function between a reception zone (101) for receiv-
ing contaminated instruments to be treated and a
sterile zone (102) comprising a treatment chamber
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(106) of a machine (105) for sterilizing said instru-
ments.

10

15

20

25

30

35

40

45

50

55

10



EP 4 574 085 A1

¢ By

0T \ ot




EP 4 574 085 A1

190
10 11 /
'
4—103
13
2n1 159 2!1 1I2 /
I\ | \ |
AN / \ /]
Ld o o T
T \
U | L t
21 20
106
\
fig. 3



10

15

20

25

30

35

40

45

50

55

EP 4 574 085 A1

9

des

Europaisches
Patentamt

European
Patent Office

Office européen

brevets

=

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

Application Number

EP 24 21 9110

DOCUMENTS CONSIDERED TO BE RELEVANT
Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
A EP 2 915 946 A1l (VEGA S R L [IT]) 1-10 INV.
9 September 2015 (2015-09-09) A61B90/70
* paragraph [0041]; claim 1; figure 6 * A61L2/26
----- A61B50/30
A EP 1 700 070 A2 (APPLIED DESIGN & ENG LTD |1-10 E06B7/23
[GB]) 13 September 2006 (2006-09-13) F16J15/00
* paragraphs [0001], [0045], [0074] - F16J15/3232
[0076]; figure 5 * F16J13/02
TECHNICAL FIELDS
SEARCHED (IPC)
A61B
A61L
E06B
F16J
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
The Hague 21 December 2024 Schmidt, Matthias

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure &:

P :inte

: theory or principle underlying the invention

after the filing date
: document cited in the application

T
E : earlier patent document, but published on, or
D
L : document cited for other reasons

member of the same patent family, corresponding

rmediate document document




EP 4 574 085 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 24 21 9110

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

21-12-2024
Patent document Publication Patent family Publication

cited in search report date member(s) date

EP 2915946 Al 09-09-2015 NONE

EP 1700070 A2 13-09-2006 AU 2004270924 Al 17-03-2005
BR PI0413782 A 31-10-2006
CA 2537964 Al 17-03-2005
CN 1846103 A 11-10-2006
DK 1700070 T3 20-01-2014
EP 1700070 A2 13-09-2006
ES 2441726 T3 06-02-2014
GB 2398355 A 18-08-2004
HK 1092208 A1l 02-02-2007
IL 173997 A 29-12-2011
JP 5366361 B2 11-12-2013
JP 2007504427 A 01-03-2007
KR 20060079208 A 05-07-2006
NZ 545287 A 28-03-2008
PL 1700070 T3 31-03-2014
PT 1700070 E 10-01-2014
RU 2383831 C2 10-03-2010
SG 146610 Al 30-10-2008
us 2007011950 A1l 18-01-2007
us 2011148265 Al 23-06-2011
WO 2005024315 A2 17-03-2005
ZA 200601966 B 30-05-2007

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

10




	bibliography
	abstract
	description
	claims
	drawings
	search report

